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1  Introduction

Uplink power control in soft handover is jointly specified in RAN1 (TS 25.214) and RAN4 (TS 25.101, TS 25.133). Since uplink inner loop power control is a fundamental part of the WCDMA functionality, it is essential that the correct UE behaviour is ensured by the set of the RAN1 and RAN4 specifications.

2  Discussion

In the RAN1 specification, the UE behaviour for uplink power control is specified for non-soft handover (section 5.1.2.2.2.1 in TS 25.214):

When a UE is not in soft handover, only one TPC command will be received in each slot. In this case, the value of TPC_cmd shall be derived as follows:

-
If the received TPC command is equal to 0 then TPC_cmd for that slot is –1.

-
If the received TPC command is equal to 1, then TPC_cmd for that slot is 1.

and for soft handover (section 5.1.2.2.2.3 in TS 25.214):

If the N TPCi commands are random and uncorrelated, with equal probability of being transmitted as "0" or "1", the probability that the output of ( is equal to 1 shall be greater than or equal to 1/(2N), and the probability that the output of ( is equal to -1 shall be greater than or equal to 0.5. Further, the output of ( shall equal 1 if the TPC commands from all the radio link sets are reliably "1", and the output of ( shall equal –1 if a TPC command from any of the radio link sets is reliably "0".

The last sentence in this paragraph describes the “or of down” rule. This rule shall be applied by the UE for TPC commands that are reliably detected to be either “up” or “down”. 

We identify two aspects of the UE behaviour in uplink power control that are not covered by the specifications:

1 The RAN4 specifications contain functional tests of the “or of down” rule, but don’t verify the reliability aspect of the RAN1 rule. Therefore, UTRAN has no control over the UE power control behaviour, since in an extreme case the UE could e.g. judge the TPC commands of all but one radio link as unreliable, which would lead to a totally different uplink power control behaviour than intended by the RAN1 specifications.

2 It is not specified how the UE adjusts the uplink power when none of the TPC commands is detected reliably. A proper UE behaviour would be to select the most reliable TPC command and to adjust the uplink power as described for the non-soft handover case (see TS 25.214, section 5.1.2.2.2.1) or to keep the uplink power unchanged.

3  Proposal

We propose to liaise with RAN4 to include a test covering the reliability of TPC commands and to include a reference to this test into TS 25.214, section 5.1.2.2.2.3. We propose further to specify in TS 25.214, section 5.1.2.2.2.3, how the UE shall behave when no TPC command is detected reliably. Our understanding is that the UE in this case adjusts the uplink power according to the specification for non-soft handover, using the most reliable TPC command. A draft CR for TS 25.214 is attached.
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